Immunomodulating effects in vitro of interleukin-2 and interferon-gamma on human blood and bone marrow mononuclear cells.
Mononuclear cells (MNC) derived from peripheral blood (PBMNC) of 23 normal donors and 4 AIDS patients, and from bone marrow (BMMNC) of 15 normal donors were incubated at 37 degrees C in culture medium alone or in the presence of either natural or recombinant human interleukin-2 (IL-2) or recombinant human interferon-gamma (IFN-gamma; 1-1,000 U/ml). The cultured cells were washed on days 1, 4 or 7 and tested for various immune functions in vitro and for cell surface phenotype. IL-2, but not IFN-gamma, was found mitogenic for both PBMNC and BMMNC. The natural killer (NK) activity of both PBMNC and BMMNC was the only function tested that was markedly augmented (over 100-fold compared to medium control) by both lymphokines. Pretreatment of PBMNC with IL-2 at greater than or equal to 10 U/ml profoundly suppressed (up to 90%) various functions, such as mitogenic responses (phytohemmagglutinin, concanavalin A, pokeweed mitogen), allogeneic mixed leukocyte reaction, antibody production and T cell colony formation in agar. In contrast, some BMMNC functions were elevated at low doses of IL-2 and IFN-gamma, and significant suppression of BMMNC was seen only with high doses of IL-2 (greater than or equal to 100 U/ml) and IFN-gamma (1,000 U/ml). IL-2 was by far more effective than IFN-gamma in both the amplification of NK activity and the suppression of most of the other functions. IL-2, but not IFN-gamma, was found to activate/induce suppressor cells and increased the proportion of Leu-2+ (CD8) cells in PBMNC; the suppressive effect was time- and dose-dependent. The IL-2-induced suppression could be diminished by inclusion of anti-IL-2 antibody during the pretreatment phase. Similar suppressive effects were noted in PBMNC from AIDS patients. These findings suggest that: (a) high-dose IL-2 may elicit immunosuppression which can be mediated by nondiscriminative highly cytotoxic cells (i.e. lymphokine-activated killer cells) and/or by noncytotoxic, nonspecific suppressor cells, and (b) that PBMNC respond differently to the lymphokines than do BMMNC.